Objective To measure the prevalence of Trichomonas vaginalis (TV) infection and bacterial vaginosis (BV) among pregnant women in Botswana, and to evaluate the syndromic approach and alternative management strategies for these conditions in pregnancy. Methods In a cross-sectional study, 703 antenatal care attendees were interviewed and examined, and specimens were collected to identify TV, BV, Candida species, Chlamydia trachomatis and Neisseria gonorrhoeae. Information on reproductive tract infections earlier in pregnancy was obtained from a structured interview and the antenatal record. Findings TV was found in 19% and BV in 38% of the attendees. Three-fourths of women with TV or BV were asymptomatic. Syndromic management according to the vaginal discharge algorithm would lead to substantial under-diagnosis and over-treatment of TV and BV. Signs of vaginal discharge were more predictive of the presence of these conditions than were symptoms. Among the 546 attendees on a repeat antenatal visit, 142 (26%) had been diagnosed with vaginal discharge earlier in their pregnancy -14 of them twice. In 143 cases, an attendee was diagnosed with vaginal discharge in the second or third trimester; however, metronidazole had been prescribed only 17 times (12%). Conclusion Diagnosis and treatment of TV and BV among pregnant women in sub-Saharan Africa presents major challenges. Half the pregnant women in this study were diagnosed with TV or BV, but these conditions were not detected and treated during antenatal care with syndromic management. Also, health workers did not adhere to treatment guidelines. These results indicate that management guidelines for TV and BV in antenatal care should be revised.
Introduction
Trichomonas vaginalis (TV) infection is the most common curable sexually transmitted infection (STI) worldwide. 1 In studies of low-risk women in subSaharan Africa, the prevalence ranges from 10-31%. 2, 3 Bacterial vaginosis (BV) is a syndrome characterized by a shift in vaginal flora; it is particularly common in the sub-Saharan region, where prevalences up to 50% are not uncommon. 4 These two vaginal conditions are thought to cause substantial morbidity among women in developing countries. Both infections have been linked to preterm delivery and low birth weight 5 and, as reproductive tract infections (RTIs), they are likely to increase both infectiousness of HIV and susceptibility to the disease. 6 ,7 It appears to be critical to diagnose and treat TV and BV in pregnancy, especially in high-prevalence settings. 8, 9 There are few studies from developing countries on effective strategies to prevent the adverse outcomes associated with TV and BV in pregnancy. Systematic reviews from developed countries of antibiotic treatment for these conditions in asymptomatic pregnant women show no significant reductions in adverse pregnancy outcomes. 5, [10] [11] [12] However, antibiotic treatment for BV may reduce the risk of low birth weight and preterm rupture of the membranes among pregnant women with previous preterm deliveries. 13 Provision of treatment for TV or BV in symptomatic pregnant women has not been adequately evaluated. 11, 12 Diagnosis of TV and BV in women in sub-Saharan Africa is based on the vaginal discharge syndrome -the most common syndrome in the syndromic approach (i.e. treating symptoms and signs of disease based on the organisms most commonly responsible for the particular syndrome). In the early 1990s, the World Health Organization developed syndromic management guidelines for symptomatic STI patients for countries without laboratory support. Easily recognized symptoms and signs are combined using flowcharts, and patients are then treated with two or more antibiotic regimens. 14 In Botswana, women reporting vaginal discharge or lower abdominal pain are managed using the vaginal discharge algorithm. 15 Based on a risk assessment and clinical signs, the women are provided with treatment for TV and BV and/or chlamydia and gonorrhoea and/or candidiasis. Where a woman has chlamydia and gonorrhoea, partner treatment is always recommended; however, where a woman has TV, partner treatment is only recommended if the woman's symptoms persist.
‫املقالة.‬ ‫لهذه‬ ‫الكامل‬ ‫النص‬ ‫نهاية‬ ‫يف‬ ‫الخالصة‬ ‫لهذه‬ ‫العربية‬ ‫الرتجمة‬
For pregnant women, the Botswana STI manual states that asymptom-
Research
Bacterial vaginosis in pregnancy M Romoren et al.
atic women with a history of previous preterm delivery should be examined for vaginal discharge to detect and treat BV. 15 Syndromic management of asymptomatic antenatal care attendees in general is not recommended in either the national or the World Health Organization's STI management guidelines. In practice, however, all antenatal care attendees in Botswana are clinically screened for RTIs because the country's antenatal care guidelines recommend a routine speculum examination at the first antenatal visit to "exclude genital infections, abnormalities and pelvic tumours". 16 It is not uncommon for abnormal vaginal discharge to be found in women not displaying symptoms. The nurses will act on pathological findings, and asymptomatic women with signs of vaginal discharge are thus provided with syndromic treatment. This management bypasses the original entry point of the syndromic algorithms: symptoms that lead patients to seek health care.
The aim of this paper is to present results on the prevalence of TV and BV among antenatal care attendees in Botswana, to examine the use of the vaginal discharge algorithm earlier in the current pregnancy, and to evaluate the syndromic approach and clinical screening in the diagnosis of these two conditions in pregnancy.
Methods
A total of 703 pregnant women participated in this study. The women were selected from those visiting the 13 main facilities providing antenatal care (12 primary health clinics and one outpatient department) in Gaborone, Botswana, between October 2000 and February 2001. A proportionate sample of attendees was recruited from each location, based on the percentage of all antenatal care attendees who attended that facility the previous year. In most clinics, all attendees were included in the data collection; a sample of the attendees was included from the busiest clinics. All participants gave written, informed consent; the study was approved by the national committees for research ethics in Botswana and in Norway. The only exclusion criterion was the use of antibiotics during the previous two weeks.
A structured interview and data from the patient-held antenatal record were used to obtain information on sociodemographic factors, current RTI symptoms, and diagnosis and prescribed treatment for RTIs earlier in the pregnancy. All attendees underwent a genital examination by a medical doctor, and clinical signs from external and internal genitalia were recorded. Amount, consistency, colour and odour of vaginal discharge were described and categorized as "normal", "Candida-like" or "non-Candida-like" discharge.
One high vaginal swab was placed in Stuart transport medium; another was used for a vaginal smear. Specimens were transported at ambient temperature to the National Health Laboratory for further processing. Wet-mounts made from the swabs in transport media were examined for motile trichomonads by light microscopy. The swabs were then agitated into bottles of Diamond's modified medium, the bottles were incubated in Oxoid gaspack jars, and wet-mounts were examined for trichomonads once daily for up to five days. The vaginal smears were Gram-stained and scored for BV according to Nugent's criteria 17 by an experienced laboratory technician.
Culture of Candida species was initiated by direct inoculation of Saboraud plates at the clinic, incubated at 35 °C (5% CO 2 ), and examined after 24 and 48 hours. Smears of colonies from positive cultures were Gram-stained and examined for budding yeast cells and pseudohyphae. The wet-mounts and Gram-stained smears were also examined for Candida. Presence of Candida was verified by positive growth and/or microscopy. Cervical swabs were obtained for ligase chain reaction (LCR) amplification, for direct, qualitative detection of specific target nucleic acid sequences of Chlamydia trachomatis and Neisseria gonorrhoeae. 18 Data were analysed using the statistical package SPSS, Version 11. To evaluate the clinical diagnosis of TV and BV, univariate logistic regression analyses were used to assess the association between laboratory-verified diagnoses and genital symptoms and signs. Sociodemographic risk factors and genital symptoms and signs that, in univariate analysis, were associated at a 0.2 level (P-value of odds ratios [OR]), were included in multivariate logistic regression analysis. Validity of the vaginal discharge algorithm and of the clinical screening were assessed by measuring sensitivity, specificity, positive and negative likelihood ratios (LR+ and LR-), and positive and negative predictive values, using the laboratory diagnosis of TV and BV as the reference standard.
Results

General characteristics
The median age of the 703 antenatal care attendees was 25 years (range of and median gestational age 30 weeks (range of Table 2 (available at http://www.who. int/bulletin) shows selected genital symptoms and signs, and their univariate association with TV and BV. Of the symptoms, only vaginal discharge was associated with TV, albeit weakly (OR 1.6; 95% confidence interval (95%CI), 1.0 to 2.5), and only in the univariate analysis. None of the genital symptoms evaluated were significantly associated with BV. Vaginal discharge and genital itching were, however, significantly associated with Candida species. Candida was identified in 84 (71%) of the 119 women with symptoms of vaginal discharge, compared with 332 (57%) of the 585 women without this symptom (P < 0.01).
Vaginal discharge and its association with TV and BV
In the clinical evaluation of the discharge, non-Candida-like vaginal discharge was associated with increased prevalence of TV and BV, whereas Candida-like discharge was not ( Table  2 , available at http://www.who.int/bulletin). Runny, frothy and malodorous discharges were strongly associated with both TV and BV; results from women with one or more of these discharge characteristics were OR 7.1 (95%CI, 4.7 to 10.8) for TV, and OR 3.3 (95%CI, 2.3 to 4.8) for BV. Adjusted odds ratios are shown in Table 3 . Table 4 compares the diagnostic accuracy of the vaginal discharge algorithm, screening for signs of vaginal discharge and for specific discharge characteristics. The vaginal discharge algorithm failed to detect most cases of TV and BV. Also, women diagnosed by the algorithm as diseased were not significantly more likely to have TV and BV than women not diagnosed 
Diagnosis and treatment of vaginal discharge earlier in current pregnancy
An indicator of effectiveness of the current RTI management in antenatal care is the prevalence of infections among the repeat attendees because, unlike new attendees, they have already been provided with standard care. TV prevalence was 15% for new and 20% for repeat attendees (P = 0.22) and BV prevalence was 41% for new and 37% for repeat attendees (P = 0.44).
Among the 546 repeat attendees, 142 (26%) had been diagnosed with vaginal discharge earlier in their current pregnancy -14 of them twice. Prevalence of TV and BV was similar, whether or not the women had a history of vaginal discharge.
Treatment guidelines for vaginal discharge were usually not followed appropriately. At the time of the study, the recommended regimen to cover TV and BV was 400 mg metronidazole twice daily for 7 days; treatment for these conditions in the first trimester of pregnancy was not recommended. Consistent with the guidelines, metronidazole had not been prescribed to any of the 13 women diagnosed with vaginal discharge in the first trimester. In 143 cases, however, attendees were diagnosed with vaginal discharge in the second or third trimester, but metronidazole had been prescribed only 17 times (12%).
Of the 17 attendees for whom metronidazole was prescribed, none had TV, compared to 132 (19%) of the 686 women who had not been prescribed the drug (P < 0.05). Three (18%) of the 17 attendees had BV, compared to 265 (39%) of the women who had not been prescribed metronidazole (P > 0.1).
Discussion
In our study of RTIs in pregnant Batswana women, we found high prevalence of TV and BV, and no indication that syndromic management reduces the prevalence of these conditions. The vaginal discharge algorithm was extensively used by the health workers, but had low accuracy in diagnosing TV and BV. In addition, staff often did not adhere to treatment guidelines. TV and BV may contribute substantially to the risk of preterm delivery, low birth weight and increased HIV transmission in subSaharan Africa. Apparently, diagnosis and treatment strategies for TV and BV among pregnant women in this setting require reconsideration.
The study population is representative of antenatal care attendees in Gaborone. The level of health care is comparable throughout Botswana, and HIV prevalence among pregnant women is similar in urban and rural areas. 19 Combined with an antenatal coverage of 95%, this situation leads us to believe that we present an accurate picture of management challenges of TV and BV in pregnant women in the country as a whole.
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Clinical management of TV and BV in pregnancy
In antenatal care, health-care workers manage women who report vaginal discharge and women in whom vaginal discharge is found at the routine examination. The vaginal discharge algorithm recognizes that women reporting vaginal discharge commonly suffer from TV, BV or vulvovaginal candidiasis and, in rarer cases, a cervical infection. [21] [22] [23] Symptoms of vaginal discharge or lower abdominal pain are unspecific, especially in pregnancy, where physiological discharge and the presence of candidiasis increase. We found that TV and BV were equally prescriptions to women with runny, malodorous or foamy discharge. Different specific discharge characteristics have been associated with both TV and BV, 24 and it could be useful to employ these characteristics in settings where diagnostic tests are unavailable. However, discharge associated with the two conditions in this study population may not be applicable to other populations of pregnant women. Specific clinical criteria are diagnostically demanding for health-care workers, and if specificity increases, so does the proportion of undetected cases.
Studies among pregnant women in other developing countries have shown low correlations between symptoms and signs of vaginal discharge and the presence of TV or BV. [25] [26] [27] [28] With the development of molecular techniques to identify Trichomonas vaginalis, it has become evident that culture and microscopy miss a substantial proportion of the infections. 29, 30 This implies that the sensitivity of syndromic management for identifying TV is likely to be lower than estimated in this and other studies using traditional diagnostic techniques.
Adherence to the syndromic management treatment guidelines
As many as one of four pregnant women who had at least one encounter with the antenatal services had been diagnosed with vaginal discharge syndrome. In most cases, the health workers had not prescribed metronidazole, although the availability of drugs is excellent in Botswana. This finding is consistent with another study on quality of STI management from primary health care in Botswana that showed substantial flaws in history-taking, clinical examination and prescriptions. 31 A tendency to deviate from recommended RTI guidelines is common throughout the world. [32] [33] [34] Adherence to clinical guidelines is notoriously difficult to achieve, even when intensively promoted. 35 The uncertainties of the vaginal discharge algorithm may discourage health workers from optimal performance, increasing the number of inadequate prescriptions and untreated infections.
Management of TV and BV in the antenatal care is further complicated by the situation regarding the advisability of using metronidazole in pregnancy. 36 Multiple studies and meta-analyses have concluded that metronidazole does not appear to be associated with an increased teratogenic risk. [37] [38] [39] However, two studies have suggested that treatment with metronidazole in women with TV can increase preterm birth. 40, 41 This adverse effect has been difficult to explain, but raises a caution about the unnecessary use of metronidazole in pregnancy. common in both symptomatic and asymptomatic pregnant women, and that the algorithm was neither sensitive nor specific in the management of these conditions in pregnancy. Candida species were common among the antenatal care attendees, strongly associated with symptoms of vaginal discharge, and probably the pathological cause most often leading to this complaint. Candida is not associated with any serious complications, and should therefore be treated only in symptomatic women. Conversely, identification and treatment of chlamydia and gonorrhoeae in pregnancy is critical. We have previously shown that the vaginal discharge syndrome is an inadequate management strategy for cervical infections in pregnant Botswana women. 18 In this study population, clinical screening for signs of vaginal discharge at the first antenatal care visit appears to be more effective than the use of symptoms as an entry point for metronidazole treatment. The magnitude of undetected cases is the main challenge to clinical screening: six of ten attendees with TV and one of two with BV remained unidentified. However, using this approach, one of four women receiving metronidazole does so unnecessarily. Over-treatment could be substantially reduced by limiting metronidazole Revised guidelines in Botswana recommend metronidazole 2 g in a single dose to cover TV in pregnancy, and 250 mg three times daily for 7 days to cover BV. 15 This management is based on evidence of optimal treatment effect for each condition, and would minimize metronidazole use in pregnancy if the women were treated for only one of the conditions. 13, 37, 42 However, as an etiological diagnosis cannot be made in primary health care, this strategy requires the prescription of two regimens to pregnant women with vaginal discharge -a situation that is both confusing and unnecessary. According to recently updated guidelines from the Centers for Disease Control and Prevention, metronidazole 500 mg twice daily for 7 days is the only regimen which effectively treats both conditions.
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Simple diagnostic tests to identify TV and BV
Accurate diagnosis and prompt treatment of STIs is important from a public health perspective, and this includes detection of asymptomatic cases. With the demonstrated shortcomings of the management of TV in Botswana, and the lack of treatment for partners of women whose symptoms do not persist, the high prevalence of TV is likely to continue.
A focus on the implementation of the syndromic approach may have superseded an exploration of the use of point-of-care tests for TV and BV in developing countries. Contrary to many other RTIs, simple and cheap tests for TV and BV are available. TV can be identified immediately with a simple latex agglutination test 43 or by saline wet preparation. BV can be diagnosed on-site, with or without the aid of a microscope. 44 Introduction of point-of-care tests for TV and BV in the antenatal care in countries where prevalences of RTIs and HIV are high requires further exploration. Antenatal screening would identify asymptomatic cases, and testing attendees with vaginal discharge would reduce over-treatment with metronidazole in pregnancy. Health workers' prescriptions and patients' compliance would probably improve with a specific diagnosis, and treatment regimens could be optimized. Treating sexual partners of women with vaginal discharge has been debated because the majority of the identified women do not have an STI. 45 An important benefit of testing for TV is the relative ease of notifying and treating partners of patients with a positive test.
Botswana has a relatively wellfunctioning health system and could serve as an exploratory site for the use of point-of-care tests for TV and BV. Through the programme to prevent mother-to-child transmission of HIV, all health posts and clinics have lay workers who perform rapid tests for HIV. Simple tests for TV and BV performed by clinicians or lay workers could contribute to improving diagnosis and reducing the disease burden of these conditions in sub-Saharan Africa.
Conclusion
The inaccuracy of vaginal discharge in predicting pathological conditions in pregnancy and the magnitude of asymptomatic TV and BV is a challenge in developing countries, as is the quality of care provided. Guidelines are inadequate and there is a lack of adherence to guidelines by health workers. Our results from Botswana indicate that national health authorities should revise the diagnosis and treatment guidelines for TV and BV in antenatal care. Also, the results of this study may be useful 
Resumen
Tricomoniasis y vaginosis bacteriana en el embarazo: insuficiencias del manejo sindrómico Objetivo Medir la prevalencia de la infección por Trichomonas vaginalis (TV) y la vaginosis bacteriana (VB) entre las embarazadas en Botswana, y evaluar el manejo sindrómico y otras estrategias de tratamiento para esas enfermedades en el embarazo. Métodos Se realizó un estudio transversal en el que se entrevistó y examinó a 703 mujeres que recibieron atención prenatal. Se obtuvieron muestras para detectar los casos de infección por TV, VB, Candida, Chlamydia trachomatis y Neisseria gonorrhoeae. La realización de una entrevista estructurada y el examen de los registros prenatales permitieron reunir información sobre las infecciones del aparato reproductor sufridas en fases anteriores del embarazo. Resultados Se detectó TV en el 19% de las mujeres examinadas, y VB en el 38%. Tres cuartas partes de las mujeres con TV o VB no presentaban síntomas. El manejo sindrómico basado en el algoritmo del flujo vaginal llevaría a subdiagnosticar y sobretratar considerablemente la infección por TV y la VB. A la hora de determinar la presencia de esas enfermedades, los signos de flujo vaginal tenían un mayor valor predictivo que los síntomas. Entre las 546 mujeres que ya habían realizado antes una visita prenatal, a 142 (26%) se les había diagnosticado flujo vaginal en fases anteriores del embarazo (a 14 de ellas dos veces). En 143 casos se diagnosticó flujo vaginal en el segundo o tercer trimestre, pero sólo se había prescrito metronidazol en 17 ocasiones (12%). Conclusión El diagnóstico y tratamiento de la infección por TV y la VB entre las embarazadas en el África subsahariana tropieza con importantes dificultades. A la mitad de las embarazadas participantes en este estudio se les diagnosticó TV o VB, pero esas afecciones no fueron detectadas y tratadas en visitas de atención prenatal en que se aplicaba el manejo sindrómico. Además, los trabajadores sanitarios no seguían las directrices terapéuticas. Estos resultados indican que es necesario revisar las directrices de tratamiento de la infección por TV y la VB en la atención prenatal. 
